J 



EuropSischds Paterttantt 
European Patent Office 
Office europeen des brevets 



11 

® PubBcatiKi number: 



1111 

0 453 627 A2 



@ Application number: 90119466.4 

§) Date of filing: 11.10.90 



EUROPEAN PATENT APPLICATION 

@ lnt.CI«:B24B 13/00 



@ Prrortty: 24.0490 US 513628 


(§) inventor. Moucliens, Lewis Dlllard, Jr. 




Route 1, Box 595 


@ Date of publication of application; 


North Garden Virginia 22959(US) 


30.1091 ^lletln 91/44 


Inventor: Davis, John Merril 




418 Walton Park Road 


@ Designated Contracting States: 


Midlothian, Virginia 23113(US) 


AT 1^ CH DE OK ES FR GB GR IT U UJ NL SE 




@ Applicant: NATIONAL 0I»TR0NIC8, Inc. 


0 Representative: Paul, Dieter-Alfred, DipL-ing. 


925 E. fkflarket Street 


Flchteslrasse 18 


Charlottesville, Virginia 22902(US) 


W-404QNeuss1(DE) 



< 
CM 

to 



a. 
Ill 



@ Plastic lens generator and method. 

© The generator for plastic lenses comprises a 
rotatable chuck for rotating an optical lens blank on a 
first axis. A diive system displaces the chuck and 
thereby the lens tHank generally transverse to the 
first axis. A cutter is operably assoctatable with the 
chuck for engaging the iens blank and causing shap- 
ing thereof. The cutter includes a high speed rotary 
element rotatable on a second axis angulariy dis- 



posed relative to the first axis, A second drive sys- 
tem for selectively displacing the cutter parallel to 
the first axis is provided. A computer control is 
opwably associated witin tiie first and second drive 
systems for coordinating displacement of the asso- 
ciated chuck and cutter for causing a selected cur- 
vature to be generated on the blank. 
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The manufacture of optical lenses, particularly 
prescription eyeglass lenses, requires that the sur- 
faces be appropriately contoured to provide the 
desired optical fwoperfies. The outer or frorrt sur- 
face of the lens typically is concave, and the inner 
surface may be concave or convex. The sutfaces 
must be carefully manufactured with ref©r^>ce to 
each other in order to assure that tJie optical prop- 
erties are met for the parBcular prescrip8on, 

Maiy eyeglass lenses are now manufactured 
from various plastic materials (80% of the U.S. 
market), such as acrylic and polycarbonate com- 
positions, but they are finished using techniques 
earlier applied to glass. The techniques used for 
forming a glass blank into a suitable lens reqidres a 
large, complicated machine, and a number of steps 
before the finished product is achieved. For exam- 
ple, it is conventional to use a wheel, such as 
disclosed in Roberts, U.S. Patent 4,589,231, to 
provide a rough wjtlfne of the desired contour on 
the blank, followed by a number of subsequent 
finishing steps to remove the thin grooves and 
subsurface damage which othenwise would mar tine 
surface and cause elltptica! enxir due to the phys- 
ical iimitafions of the glass processing techniques. 
These subsequent steps Inciude a number of 
polishing operations, each of which is Intended to 
remove the grooves and fine out the ellipticai error. 
These subsequent finishing steps increase ihe cost 
of the fmished fens, and are very time consuming. 

it is not economically feasible for an optician, 
wholesale eyeglass manufacturer, or lens manufac- 
turer to stock all of the finished lenses required for 
escHn ^me style and required optical property. 
Also, consumers sse no longer willing to v/sit the 
days or weeks required to manufacture the lens for 
the selected frame, and are demanding faster ser- 
vice. At the same time, the lens manufacturer is 
suffering increased costs and wishes to miru'mize 
the mianufacturing cost of the lens, ^fh regard to 
the time required, the de-skiliing of the operation, 
and the space involved. These competing concerns 
have brought about a need for a plastic lens gen- 
erating device which occupies minlmat space, 
whidi generates a blank Into a lens in minimal 
lime, and which produces a lens with a more 
accurate surface when compared to ccmventional 
techniques, requiring fewer reduced finishing steps. 

OBJECTS AND SUMIWARY OF THE INVENTON 

A primary object of the disclosed invention is 
to provide a generator for i^astfc tenses which 
rq)idly and accurately as compared to existing 
machines, fornis the back surface of the lens blank 
into an intermediate lens requirmg mWmum subse- 
quent polishing steps. 

A further object of the disclosed invention is to 



provide a method for rapidly transforming a lens 
blank into a semi-finished lens having a surface 
that requires minimal polishing thereafter. 

A plastic lens generator according to the inven- 
5 tion comprises means for rotating an optical 
ftsrescription) lens blank on a first axis. First means 
disjrface the rotating means and thereby the lens 
btank generally transverse to the first axis. Cutter 
means are opersbiy associatabie with ihe rotatit^ 

10 means ibr engaging the lens blank and causing 
shaping thereof, the cutter means including a high 
speed rotary cutter element rotatable on a second 
axis angularly disposed relative to the first axis. 
Second means selectively displace the cutter 

IS means parallel to (Jie first axis. Means are operably 
associated with the first and second displacing 
means for coordinating displacement of the rotating 
and cutter means so that an infinitely variable back 
surface, depending on the positions of the three 

20 axes, is generated on the lens blank by the Eanger- 
tial point of the cutter. 

A lens generator comprises a housing including 
an interior base, an opening, and a pivotal docw 
selectively dosing the operting. Mems are op- 

25 erably associated with the base for secur^y hold- 
ing and rotating a lens blank on a first axis, the 
rotating means being movable relative to the base 
on a second axis ext^ng generally transverse to 
the first axis. First means &e operably associated 

30 with the base and the rotating means for displacing 
the rotating means along the second axis. Cutter 
means are operably associated with the base for 
displacement along a third axis parallel to the first 
axis. The cutter means Includes a rotatable cutter 

ss element selectively engageable with a blank being 
rotated by the cutter means for causing shaping 
thereof, and the cutter element is rotatable on a 
fourth axis disposed at an angle of more than 0* 
and less than 90° relative to the first ans. Second 

40 means are operably associated with the cutter 
means for causing displacement thereof. Means 
are operably associated with the first and second 
displacement means for confrolBng displacement 
thereof, and thereby of the associated rotating and 

45 cutter means so ttiat the lens blank is selectively 
shaped by the cutter element. 

The method of shaping a plastic lens com- 
prises the steps of providing a lens blank having a 
surfeice to be shaped. Tfie lens is rotated on a first 

50 axis. The surface of the lens is contacted at the 
first axis with a rapidly rotating cutter extending 
angularly relative to the first axis. The lens is 
ccmtn)llably rmwed transverse to the first axis while 
movement of the cutter is controlled in a continu- 

65 ous manner parallel to the first axis so that the 
surface achieves a predefined shape. 

These and other objects and advantages of the 
InventHHi will be readily e^parent In view of tf^ 
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following description and drawings of the above 
described invention. 

DESCRIPTION OF THE DRAWINGS 

The Bbov9 and other objects and advantages 
and novel features of ttie present invention will 
become apparent from the following detailed de- 
scripSon of the preferred embodiment of tie inver>- 
fion Illustrated in Vns accompanying drawings, 
wherein: 

FIGURE 1 Is a front elevational view of the lens 

generator of the Invention; 

FIGURE 2 is a top perspective view thereof with 

portions brolten away for cisuity; 

FIGURE 3 is a fragmeirtary top plan view of 

Rgure 2; 

FIGURE 4 is a front elevatiortsd view with por- 
tions broken away; 

FIGURE 5 is a fragmentary cross-sectiona! view 
tBl<en along the line 5-5 of Figure 4 and viewed 
in the direction of the arrows; 

FIGURE B is a fragmentary perspective view of 
the rotary cutter operating on a rotating lens 
blami(; 

FIGURE 7 Is a front elovafionaf view of tiw 
cutter of the Irtvention; 

FIGURE 8 is a side elevaflona! view of the cutter 
of Figure 7; 

FIGURE 9 Is a schematic diagram iliusfraSng tiie 
servo and drive controls of the invenlicHn; and, 
FIGURE 10 is a schanatic \rfew of the control 
system of the inventlcm. 

DETAILS DESCRiPTION OF TH E INVENTION 

Lens generator G, as liest ^own in Figure 1, 
comprises upper housing member 10 and pivotalSy 
connected lower housing member 12 which to- 
gether define a housing. Upper member 10 has an 
optica! display 14, such as a conventional video 
monitor, for displaying information to the operator 
and for requesting the input of information tSirough 
keypad 16. Requested information would Include, 
for example, lens material, cultirtg ^>eed, optica 
characteristics desired, and the like. The keypad 16 
and display 14 are, preferably, operably connected 
with a microprocessor which performs the neces- 
s^ Ccfculations and generates the required in- 
formation arvd control ^gnals for assuring ^a£ the 
finished blank has the selected opflca! properties. 

Upper member 10 Ixjrthermore has a pivotal 
transparent window 18 facilitating operator access 
to the interior of the housing defined by nvembers 
10 and 12. The operator may Bft window 18 by 
means of hinges 20 in order to secure or remove a 
lens blank from generator G. Upper member 10 
furthmnore indiKles control panel 22 having 8^- 



pnH3i1ate switches, gauges, and like controi assem- 
blies for assuring operation of the generator G, 

Secured to lower member 12 is metal base 
plate 24 having upper surface 26, as best shown In 

5 Figure 2. Base plate 24 is relatively heavy as 
compared to the plastic members 10 and 12 in 
order to provide stable anchorage for the operating 
components of the generator Q, as well as for 
minimizing vibrations caused by the cutting opera- 

10 tion. The base plate 24 Is relatively smal! in size in 
order to be accommodated on a table top or simitar 
relatively small support siKrface. The generator Q 
therefore occupies minimal space, as compared to 
conventional generators. 

(5 Lens generator G, as best shown in Figures 2, 
3 and 4, inchjde a cutter system C movable on 
suilace 26 along a first axis, and a blank hdding 
and rotating system B movable on surface 26 
along a second axis transverse to the axis of move- 
so ment of cutter system C. Since the systems B and 
C move only along two transverse axes, then their 
movement may be more accurately controlled so 
that the resulting blank has the desired shape. The 
cooperation of the systems B and C, and the 

xs rotating tens system, results in a three-axis cutting 
pattern with the ability to define any shape or 
surface desJred. 

Cutting system C, as best shown In Figures 2, 
3 and 4 includes spaced metallic ways 28 and 30 

30 secured in parallel array to plate 24. The way 28, 
as best shown in Rgures 3 and 4, extends turner 
alrarig the surface 26 than does 8ie way 30. Slidab- 
ly mounted to the ways 28 and 30 is support or 
platform 32, Support 32 has a bearing assembly 34 

35 operably associated with each of the ways 28 and 
30 in order to assure smooth movement therea- 
long. In this way, the support 32 can be easily 
moved aiong the ways 28 and 30 in order to 
approach or be retracted from the blank holding 

40 system 6. 

Drive system Dl, as best shown in Figures 2 
and 3, comprises a coupling assembly 36 secured 
to rotatable screw 38. Attached to the coupling 
assembly 36 is DC servo motor 40 which Is op- 

IS erabiy connected to the screw 38 by coupling 42, 
Bearings 44 are mounted within coupNng assembly 
36 In order to assure free rotation of the screw 38 
by the motor 40. Ball or nut 46 is threadedly 
engaged with screw 38, and is secured to support 

50 32 by bolts 48. In Shs way. rotation of the shaft of 
motor 40 is impartBd to the screw 38 fcnr causing 
the ball 46 to be selectively moved ttierealong so 
that cooperating movement of the support 32 is 
achieved. We prefer the use of a servo motor 40, 

55 since it permits esseniialiy inflnifs contn>l, rapid 
operation and has automatic feectoack for mechani- 
cal motioa Switch 50, as isest stwvm in Figure 3, is 
also mounted to plate 24 adjacent drive system D1 
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and is operably associated therewith in order to 
provide a reference point for the b^l 46 upon \he 
table relative to the lens blank posiBcm for assuring 
accurate cutter position. 

High speed ©lecttic cuSSsr motor 5Z, which 
preferE^iy is a router motor, is secure to ^ppixt 
32 and has a shaft 54 extending at an mgh of 45 
reiative to the axis of movement defined by the 
ways 28 and 30. High speed cutter head 56 is 
rrxHinted Id shall 54 and is rotatabte therewith and 
is movaUe with support 32 in response to rotation 
of ft© motor 40. Stroud 58 surrounds the cutter 
head 56 and is operably associated with a vacuum 
system (not shown) in order to minimize the accu- 
muEatlon of dust and shavings wfhin the interior of 
members 10 and 12. The motor 52 rotates the 
shaft 54 and thereby the cutter head 56 at a speed 
of 20,000 rpm or more in order to assure good 
cuffing, rapid removal of plastic material, and mini- 
mized a^cts of heat generation. Also, as mil be 
further explained, the spherical shape, sire and 
design of the cutter head 56 are such that the point 
of engagement with a tens blank during the shap- 
ing of curves is a consistent maramum linear tan- 
geallal point contact for assuring accurate curves. 

Ways 60 and 62 of blank system B are se- 
cured in parallel array to base plate 24, as best 
shown in Figures 2, 3 and 4, and extend generally 
transverse to ways ^ and 30. Beings 64 sur- 
round each of the ways 60 and 62 and are op- 
erably associated with support or platform 66 dis- 
posed, as Is support 32, parallel to plate 24, The 
bearings 64 assure smooth movement of the sup- 
port 66 along the ways 60 and 62. A pillow block 
68 surrounds each of the bearirtgs 64, and is 
secured to the support 66 by bolts or the like. 

Drive system D2, as best shown in Figures 3-5, 
is used for moving the support 66 along the ways 
60 and 62. The drive system D2 is similar to the 
drive system D1. Drive system D2 includes a DC 
servo motor 70 having a high speed rotating shaft 
72 connected by coupling 74 to threaded shaft 76. 
As with drive system D1 , bearings 78 are secured 
to coupling assembly 80 for as^ring free rotaSon 
of the screw 76. Ann 82 Is secured to st^port 66 
by bolts or the like, as best shown in Hgure 5. 
Sleeve or ball 84 is threaded about screw 76 so 
that rotation of the screw 76 by the motor 70 
causes correspondmg longitudin^ displacemmt of 
the support 66. The shaft 76 and sleeve 84, as with 
the shaft 38 and sleeve 46 of the drive system D1, 
provide a ball screw system for assuring controlled 
movement of the associated supports 66 and 32, 
respecBv^y, afor^ the respectrve ways. 

Plastic lens blank 86 has the Mtet surface 88 
thereof secured to block 90 by a low temperature 
alloy blocking system known in the st, as best 
shown in Rgure 3. The biook 90 has centering 



op^ings 92 which receive pins 94 of chuck 96. 
Chudc 96 includes an outer sleeve 98 in which 
longitudinally dispiaceable collet 100 is mounted. 
Collet 100 has a first ^d 102 cooperatively en- 
s gaged witti blcx;k 90 and through whic^i the pins 84 
extend. An outer sleeve 98 is secured to lever 106. 
as best shown in Figures 2 and 3. Internal spring 
pressure forces the outer sleeve towards the lens 
to ctose the collet Pin 108 extends through lever 

10 106 and permits the lever 106 to pivot hereabout. 
Pneumatic cylinder 110 having piston 112 is se- 
cured to support 66. Fin 114 secures the fever 106 
to the piston 112, so that extension and retraction 
of the pistCBi 112 causes cooperative pivoting of 

IS the lever 106 about fte pin 108 and therdiy asso- 
ciated movement of the collet sleeve 98 into and 
out of chuck 96. Extension of the piston 112 
causes the collet body 122 to be drawn over the 
collet 100, so fliat the block 90 of the lens can be 

20 appropriately positioned for commencement of the 
cutting operation. Release of the piston 112, on the 
other hand, causes the collet 100 to close on the 
trfock 90 to secure the lens blank. The release of 
the piston also allows the rotation of the collet 

25 assembly around besarings 1 1 8 and 1 20. 

Gear 116 is mounted to collet 100 at end 104, 
as best shown in Figure 2. Bearings 118 and 120. 
as best shown in Figure 3, are secured to collet 
100 intermedials ends 104 and 102 in order to 

30 pennit free rotation fhweof within the chuck 96. 
Secondary sleeve 122 is rotatable with collet 100 
for imparting controlled rotary motion to blank 86, 
Motor 124 is mounted to support 66 and has a 
toottied gear 126 meshingly engaged with the gear 

36 116 for causing rotation thereof. In this way, rota- 
tion of the gear 126 causes rotary motion to be 
imparted to the blank 86 for permitting lens genera- 
tion to occur. The speed of motor 124 is variable, 
as compared to the fagh speed motor 52 in order 

40 to assure controlled removal of the plastic com- 
position, without damage to the surface finish. 

Figure 6 illustrates the cutter head 56 as it is 
operating upon the inner surface 130 of the blank 
86. We prefer that ttie shaping of ttie blank 86 

•^s commence at the center axis of the rotafing lens 
defined by the collet 100, and that the shaping 
move radially outwardly therefrom to edge 132. 
Those skilled in the art understand that the mtrn- 
mum tiilckness of the shaji^d lens at the axis point 

60 should be no less than 1.5 mm. although the tWck- 
ness outwardly to the edge 132 may vary, depend- 
ing on the qjtical prescription. We have found that 
commenchig shaping at the axis reduces tortional 
stress on the lens as shaping continues, since the 

55 plunge into the material fakes piace at a point of 
zero torque, Should shaping commence at edge 
132 and move inwardly towards the axis, then we 
have found that there is a greater tendency for 
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distortion on account of ttie movement force ap- 
plied by the cutter head 56 to ttie blank 86 from 
the rotation of the lens blank. This distortion is 
essentially eliminated, for reasons not fully under- 
stood, if shaping commences at the center a>ds, 
particularly und^ controlled material feed rates. 

Cutter head 56 is best shovm In Rgures 7 and 
3 and includes an end portion 134 securable within 
chuck 136 of shaft 64, Shaft 138 eittends from end 
portion 134 and has a diameter in excess of the 
cfiameter of end portion 134. Cutting blades 140 
and 142 extend In parallel but opposite directions 
from tapered support sections 144 and 146, re- 
spectively, which are integral with shaft 1 38. It can 
be noted in Figures 7 and 8 that the tapered 
portions 144 and 146 terminate at ends 148 
150, respectively. The tapered portions 144 and 
146 provide support for the cutting Wades 140 and 
142 as they engage the blank 86 during the cutting 
operation and minimize the tendency of the blades 
140 and 142 to become bent by the applied cutting 
pressure. Furthermore, the tapered sections, such 
as the sections 152 and 154 of the portion 144, as 
best shown in Rgure 8, essentially follow the ar- 
cuate contour of the blades 140 and 142 in order to 
provide substantially unrfonm support fliwealong. 

The geometry of the blades provide a spherical 
cutting path, which allows the cutter to be easily 
compensated for the various curves. The diameter 
Is 1.0 inches, whtdi allows for the cutting of all 
prescription curves and sufficient tip speed across 
the length of the cutting edge of the blades to 
provide adequate stock removal. 

We have found that majdmum cutting efficien- 
cy occurs when the point of contact of the blades 
140 and 142 is at that point which is furthest from 
the axis of rotation of the ^aft 138. This Is be- 
cause the linear speed is greatest at that point, and 
thereby more material is removed per unit time, 
Furthemriore, sine© the Wnssx speed is greatest at 
tiiat point, whic^ correspixids wi^ ^e ridge 156 of 
Rgure 8, then heat cSstortion is rediroed since the 
blade is in contact with the blank 86 for a minimal 
amount of time per out. Also, since ttie blades 140 
and 14S are continuously arcuaite along their iort- 
gitudln^ length, we can accommodate complicated 
gewnetries which require engagement of the blank 
86 with some ottier portion of the blades 140 and 
142. We have tound that having ttie shaft 138 at an 
angle of ^ relate to the axis of rotation of blank 05 
assures adequate cutOng pressure, permits tiie 
blades 140 and 142 to be continuously arcuate, 
and assures proper contact for maximum cutting 
efficiency aaoss entire edge of the biades. 

Figure 9 discloses the corifrc^ feedback loops 
used for moving the supports 32 and 66 as the 
desired lens is generated. Movement of the sup- 
ports or platfbmns 32 aid 66 can be equated to 



defming X, Y and fl coordinates on the blank 86. 
These cotHrdinates are calculated by the micropro- 
cessor on a real time basis, and thereby the need 
for converting inputted prescription information into 

s machine control data is avoided. The control data 
is generated as the machine operates, thereby 
increasing efficiency. 

The rotary encoder 158 in combination with the 
position switch SO of Rgure 3 is used for the real- 

10 time feedback kx>p to determine the exact position 
of the support 66 at any time during the cutting 
cycle. The rotary encoder 160, in ccHmbination with 
the home switch 50, likewise is used in the feed- 
back loop to determine the exact position of sup- 
ra port 32 at any time during the cutting cycle. 
Switches 158 and 160 feed feedback controllers 
162 and 164, respecHveSy, and thereby provide 
reference Y and X points, respectively. At the same 
time, or preferably even earlier, the diameter of the 

so cutting head 56 and the feed rate are inputted, as 
is the lens blank size and desired center thickness 
to assure that ttie cutter trav^s an adequate dis- 
tance to reach the blank 86. 

The DC servo motors 40 and 70 move the 

26 associated screws 38 and 76, respectively, in re- 
sponse to control signals transmitted thereto by 
oontroi drivers 186 and 168, respectively. Servo 
motor 124 sends a control signal to feedback con- 
troller 170 so that the angular orientation of the 

30 blank 86 is known at any point in time. The motor 
124 is drivm in response Vo a signal ou^ut by 
driver 172. Each of tfie feecback controllers 162, 
164 and 170 feeds an Interface 174 whidi commu- 
nicates with the microprocessor. 

3S The interface 174 permits computer control of 
the vaiious motors of the generator G, and thereby 
assures that ttie blank 86 adiieves tfie desired 
shape. Each of the controllers 166, 168 and 172 is 
part of a control circuit 176, 178, and 180, respec- 

40 lively, which communicates with the microproces- 
sor 182, as best shown in Rgure 10. The mlaopr<y 
cessor 182 Iras an interface 184 with the key pad 
16 for permitting necessary information to be input 
so that the desired cutting will be achieved. 

45 elation of the generator Q is facilitated by 
the mlu'oprocessor 182, since the dlsf^ay 14 and 
key pad 16 pwmit the operator to enter readily the 
data required to generate the finished lens. The 
recpilred data includes base curve, cross curve, 

so front curve, cerrter thickness, and a spedf^ pris- 
matic vedue, if required. The software of processor 
182 in the genwafor Q calculates the formula for 
the surface points that will define the back surface 
of the resirffmg lens and the path of cutter head 52 

ss required to cut the surface in a spiral path (center 
to edge) as the blank 86 rotates. 

WhKi the start button is depressed, tten the 
cutter motor support 32 moves towards ttie rotating 
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lens blank 86 at the center point of She block SO. 
The blank 86 is rotatKl relatively slowSy by the high 
tolerance gear assembly 116 and the geared DC 
servo motor 124. The encoder 170 determines the 
exact radial orientation of the blank 86 dicing cut- 
eng. The rotating cutter head SS plunges into the 
lens blank 86 to the prescribed center thickness by 
operation of drive system D1. The cutter 56 moves 
from the center of the blank 86 to the edge 132 in 
response to fmward movement of the lens drive 
system D2. The cutting pattern that results is a 
spiral from the center out to the edge 132. The 
movement of the cutter motor support 32 along the 
axis defined by tiie ways 28 and 30 wilt describe 
the cylinder grinds. 

With a 1 .0 inch diameter spherical cutting path, 
we have found that we can achieve an acceptable 
finish with a .050 inches per separation between 
adjacent spirals. Tlrough the compsjter control this 
spiral separaikm distance can i» changed to less 
than .050 to minimize subsequent polishing oper- 
ations. Because of the infinite control of servo 
motor 70 which moves the biank 86 relative to the 
cutter J^ad 56, the spiral separation distance, and 
thus the b^ght of the ridges, may be selected by 
the operator as a function of how much time Is to 
be expended on the subsequent polishing oper- 
ations. This versatality is a unkque feabir® of the 
invention. 

One of the advantages of the design of the 

cutter head 56 Is the minimization of the stock 
removal requirements during the subsequent 
polishing or fining process. Those skilled in the art 
wlil understand that decreasing the distance be- 
tween the spirals resuHs in a surface flnlstf wNch is 
relativeiy more smooth, thus reducing or possibly 
even eliminating fining time. For example, with the 
1.0 inch diameter spherical cutter, the change in 
spiral s^aration from .050 distance to a .010 dis- 
tance, vrill reduce ttie height of the edges from 
.00031 to .00001. Because of the microprocessor 
182 and the accuracy of position of our cutter 56, 
file surface 186 generated on the blank 86 will 
have no ell^tiCEd error, thus eliminating a me^or 
problem with convenSonat lens generator. Our 
small cutter head 56 permits the generator G to cut 
the full range of prescription curves, up to 20 
dioptK-s, without requiring that the cutter 56 tie 
dwnged. Furthermore, prism, flie shifting of the 
optica center for a stigmastism or maximizing lens 
blank usage, which with traditional generators is 
now either blocked in or effected with prism nngs, 
can be programmed through the mapping of the 
back surface 88 by the processor 182. 

While this Invention Iras been described as 
having a prefen-ed design it is understood that it is 
capable of fialher modtficatkins, uses andfor ad- 
aptaQons of the inventran following In general the 



principle of the invention and inciuding such depar- 
tures from the present disclosure as come within 
known or customary practice in the art to which the 
invention pertans, and as may be e^jplied to the 
5 centra! features hereinbefcwe set fcHlh, and fall wth- 
in the scope of the invention of the limits of the 
appended ciaims. 

Qaims 

10 

1. A plastic lens generator, comprising: 

a) means for rotating an optical lens blank 
on a first axis; 

b) first means fc^' displacing said rotating 
IS means and thereby the lens blank generally 

transverse to said first axis; . 

c) cutter means operably associated witin 
said rotating means for engaging the lens 
blank ami causing shaping ttiereof, said cut- 
so ter mesms inckjding a high speed rotary 

cutter element rotatable on a second axis 
angularly disposed relative to said first axis; 

d) second means for selectively displadng 
said cutter means parallel to said first axis; 

SB mvi, 

e) means operably associated with said first 
and second displacing means for coordinat- 
ing displacement of the assodated rotating 
and rajtter means for causing a selected 

so curvature to be generated on the lens tMank. 

2. The generator of Claim 1, wherein; 

a) said cutter element Includes first and 
second axiaily extending and angularly 
35 ^aced cutting section. 

3. The generator of Claim 2, wherein: 

a) each of said cutting sections extends 
arcuately along said sec(»id axis in a con- 
40 tmucMis and uninterrupted manner. 

4. Tile generator of Claim 3, wherein: 

a} said cutter element includes a barrel por- 
tion coaxial with said second axis; and, 

'tB b) each of saW cutting sections extends 

from said barrel portion and has a center 
portion and spaced end portions, each cen- 
ter portion is spaced radially from the asso- 
ciated baoBl portion a distance exceeding 

so the distance the associated end portions are 

spaced from the associated ban'el portion. 

5. The E^nerator of Claim 2, wherein: 

a) said first and second sections extend 
SS parallel to each other and in opposite direc- 

tions. 

6. TTie generator of Claim 1 . wherein: 
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a) said first dispfacing means includes 
means fa* generating positional data; and, 

b) said- second displacing means includes 
means for generating positiwiat data. 

7. The generator of Claim 6, wherein: 

a) said first cflsplacing means includes a 

servo motor dnve system; and, 

b) said second displacing me^s includes a 
servo motsMT drive system, 

8. The gerserator of Cteim 7, wherein: 

a) said first servo motor dnVe system ex- 
tends along a third axis extending generally 
transverse to said first axis; and, 

b) said second servo motor drive system 
extends along a foiRth a>d8 extending par- 
allel to 8cJd first axis. 

9. The generator of Claim 7, wherein: 

a) each servo motor drive system includes 
a b^l screw assembly. 

10. The generator of Claim 1, wherein: 

a) guide means are operably associated 
with each of said rotating mernis and cutter 
means for assuring displacement thereof 
along ttie assodated axes. 

11. The generator of Claim 10, wherein: 

a) each of said guide means includes first 
si\d second spaced parallel guide elements 
operabiy associated with the associated ro- 
tating means and cutling means; and, 

b) s^d first displacing means is disposed 
between the associated guide elements, 
and second displacing mesuns is disposed 
exteriorly of ffte associated guide elements. 

12. The lens generator, comprising: 

a) a housing including an intenor base, an 
opening, and a pivotal door selectwely clos- 
ing said opening; 

b) means operabiy associated with said 
base for securely holding and rotating a 
lens blank on a first axis, said rotaimg 
means bdng movable relattve to said base 
on a second axis extending g^erally trans- 
verse to seud first ms; 

c) first means operabiy associated wt^ said 
base and with said rotating means for dis- 
placing said rotating meais along said sec- 
ond axis; 

d) cutter means operabiy associated with 
said base for di^l^cement ^ong a ttiird 
axis parallel to said firsl axis, said cutter 
rrieans including a rofatable cutt« element 
selectively engageabie with a blank being 
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rotated by said rotatirjg means for causing 
shaping ttiereof and said cutter element ra- 

tatabfe on a fourth axis disposed at an angle 
of mcwe than 0 and less than 90 relative to 
said first aas; 

e) second means operabiy associated with 
said cutter means for causing dl^lacement 

thereof; and, 

f) means operabiy associated with said first 
and second displacement means for coordi- 
nating dispiacem^t thereof and thereby of 
the assodated rotating snd cutter means so 
that the lens blank is selectiveiy shaped by 
the cutter element. 



13. The generator of Claim 12. wherein: 

a) said first displacement means includes 

means for generating positional data; and, 

b) said second displacement means in- 
zo dudes means fbr ger^rattt^ poslfionai dsia 

14. The generator of Claim 13, wherein: 

a) said first displacement means indudes a 
servo motor system; and, 
ss b) said second displacement means In- 

cludes a servo motor system. 

16. The generator of Claim 14, wherein; 

a) each servo motor system includes a ball 
30 screw assembly. 

16. The gwiwator of Claim 13, wherein: 

a) said rotating means includes a first plat- 
form extending horizontally parallel to said 

36 base, and said first displacement means, is 

disposed intermediate said first platform 

sdd base; and, 
b} said cutter means includes a second 
platform extending horizontally parallel to 

40 said base, and said second displacement 

means is disposed ^ve said base and 
below said platform. 

17. The generator of Claim 16, wherein; 

45 a} a flrst pair of spaced parallel guide 

means are secured to said base and are 
engaged with said first platform; and, 

b) a second pair of spaced parallel guide 
mesais are secured to said based and are 

50 engaged with said second platform. 

18. The generator of dsirn 17, wherein: 

a) said first displacement means is dispos- 
ed intermediate the guide means of said 

55 first pafr; and, 

b) said second displacement means is dis- 
posed ext^orfy of the guide means of said 
second par. 
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19. The generator of cteim 17, wher^n: 

a) each of said first and secwid dispiace- 
ment means extends paralte! to the asso- 
ciated guide means. 



28. The method of Claim 27, including the step of: 
a) enge^lng the lens on the first axis and 
thereafter moving outwardly toward the 

edge of the lens. 



cutter paralfei to the first axis and thweby 
causing the surface to be shaped. 



20. Til© generator of Claim 12, wherem: 



a) said cutter element includes first and 
second oppositely disposed and extencHng 
blades. 



29. A cutter for plastic lenses, comprising: 
a) a shaft; and. 
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21. The generator of Claim 20, wherein: 

a) each of said blades eadends continuously 
and unfnterruplsdfy along said tiiird axis. 



b) first and second cutter blades mounted 
io and e)ctending from said shaft, said 
blades being disposed in parallel and ex- 
tending in opposite directions and each 
blade has an arcuate cutting portion extend- 
ing continu(XJ3ly and uninterruptedly therea- 
long. 



22. The generator of Claim 20, wherein: 
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a) each of said blades extends arcuately 
along said third axis and has oppositely 
disposed end portions and an intermediate 
portion, each intermediate portion being 
spaced from said ttiird axis a distance ex- 
ceeding the distance the associated end 
portions are spaced from said third axis. 



so 



30. The cutter of Claim 29, wh^in: 



a) a reenforcement is secure to each of 
said blades and extends therefnam to said 
shaft. 



23. The generator of Claim 22, wher^n: 

a) said cutter element Includes first and ss 

second blade reinforcements extending 
along said third axis, each of said blade 
reinforcements is secured to one of said 
blades and extends toward but stops short 
of the ottier one of said blades. so 

24. The generator of claim 23. wherein; 

a) each of said blade reinforcements In- 
cludes a prismatic portion peaking at the 
associ^d blade mtermediato pc^ion. ss 

25. The generator of Claim 16, wherein: 

a) said rotating means Includes a rotalable 
chuck assembly secured to and movable 

with said first platfbnm; and, 40 

b) means are mounted to said first platform 
for selecfively operating said chuck assem- 
bly. 

26. The generator of Claim 25, wherein: « 

a) said fourth axis is disposed at an angle of 

45 relative to said first aws. 

27. The method of sh^ng a plastic lens, compris- 

Rig the steps of: so 

a) providing a plastic lens ha\^ng a surface 

to be shaped; 

b) rotating the lens on a first axis; 

c) contacting the surface at the inrst axis 

with a rafrfdiy rotating cutter exisrvi- 56 
ing,angular!y relative to the first axis; and, 
c) controllably moving ttie Ikis transverse to 
the first aws while craitrollably moving the 
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